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Abstract of corresponding document: W09912349 
The present invention relates to a method and 
apparatus for communicating multiple live video 
feeds over the internet. Users may be able to 
view a plurality of remote locations (102) in real 
time. In another embodiment of the invention, 
users are able to remotely control a video picture 
of a distant location. The remote control may be 
either actual control of a remote video camera or 
perceived remote control by the manipulation of 
audiovisual data streams. In one embodiment, 
text, graphics, and other video information 
supplement one or more video pictures to provide 
an educational and entertaining system. In 
accordance with the present invention, 
information is accessible to users who are 
viewing multiple video pictures. The information 
relates and describes what is being viewed. 
Users who have different types of equipment, 
with different data rates, are able to access and 
use the system of the present invention. In 
another embodiment, users may interactively 
communicate with a video lecturer by asking 
questions and receiving answers. The invention 
may be connected to, and in communication with, 
broadcast and/or cable television systems. 
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Translate this text 



APPARATUS FOR VIDEO ACCESS AND CONTROL OVER 
COMPUTER NETWORK, INCLUDING IMAGE CORRECTION 
CROSS-REFERENCE TO RELATED APPLICATIONS 



CKObb-Kbr tKtlNLt I U rvCLni cu nrruioni iyiiu' / . . 

This application claims priority based on U.S.. Provisional Patent Application 
Serial No. 60/025,604, filed September.9,;1?96, entitled "Apparatus FprA/ideo Access , , 
And Control Over Computer Network", and this application claims priority based on US, Provisional 
Application Serial No. 60/033,485, filed December 20, 1996, entitled "Apparatus For Video Access And 

Sdin^lmage Corr^ct.on^Both prdvisional applications. are incorporated by reference in their entirety, 




PCT Publication NOT" WUyofUo;IUO;,|JUUiiwieuiyi<jiui in, ioyutujff,i-uuMii, r i 

PCT Publication No WO 96/1 8262^pubiisheci June 13; .1996, by Richardson et al , 
PCT Publ cation No WO 96/21 1 7 o p ubhshed 1 I 1996 by Hams et al rvi 
PCT Publication No WO 96/21205; published July 1 1„,1996 by Harris et al . 

- ; r > 

BACKGROUNDS THE INVENTION > > 
This invention reiates to the distribu'tib^ 

computer networks and servers The invention has particular use with respect to global networks such as the 

WidT Web" The invention also relates to education' Particularly, the invention provides an alternative to in- 
person classroom instruction - , * n 

T heples 0 en{?n^enrn?e.ates to the fields of edition audiovisua. systems, communications systems and 
computer networks a ^ 

Individuals from-arburitth 

Transmitted over broadcait commumc atu ns>'med.a,to provide viewers w.th news and.enterta.nment 



Computer networks are used fkthS reritote f^haffge ^data^and other information ^ 

Broadly speaking, theset^slerns arfattfepte to^mSicak useful knowledge between geographically 

karate individuals and ns [he inv€ -.-generally relates to improvements in the transmission of 

information between remote locations " 

2. Description Of Related Art , > - \ _ " ' 

There is a constant desire to improve education and knowledge at all levels. . ...... . - ... . 

It is thought that true human progress can only be achieved if people's understanding of each ' °< h * r 
improved and" if people's; understanding^^ 

knowledge have been obtained in schools from classroom instruction and frorrvthe reading of books 

The disadvantage of current classroom instructional systems -is that students must be physically present in 
the classroom to participate: in the educational, process: Jherefore, ; stu^ , 
displaced from the location of the classroom often cannot attend class instruction as often or as timely as 
students who are nearby to the classroom. ■ • 

The disadvantage of textbooks is that they are often. not kept current with recent events or technological 
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changes. Textbooks are usually . only updated on a yearly or less frequent basis, while important changes 
may occur monthly or more frequently! Al^o, to save funds/schools may not purchase new textbooks even 
though the textbooks have been, updated. Therefore/ the new knowledge, although available, is not 
communicated to students ~ 

Recently, audiovisual' presentations have begun to be used in the" field of education... These , systems may 
provide playback of a recording of a lecturer who provides a presentation on an educational topic. For 
example, students may learn aboutm^ math 
professor's' iectii re; Education can in. 
the United States such as the Discovery ^Channels andjhe Learning i . 

Channels (headquartered in Bethesda; Mary land* U..S.A. ) broadcast .educational programming which both 
entertains and educates a diverse viewership- , 

The disadvantage of these.aud'iovisual systems is that they are not interactive . ■ ... ... . - 

Students are unable to ask questions, and the lecturer is unable to'tailor the presentation of material to the 
specific needs of the current student audience " " 

Consequently, the needs of the, studerits'arenormet \ : >'*~ "~ 

•' ' '•' ■- r-*U v :'- : y-'l \!VV' . V '■ 

Cable and broadcasMelevfsioPjare com™ numbers of 

viewers equipped with receivers known as "television sets " By receiving a broadcast, caolecast or satellite 
signal, users are-able to vieWsceneisl'frbmVre opcur far 

from the user's location However, conve"ntional;televisioniis;a one-way media in which users cannot 
communicate with each other or the^broadcaster - ' * 

Recently, the advent of.the ^ntemetV; r and-^^ in conjunction.with the proliferation of personal 

computers, has \\o\ fpeoj to hange;i'nformati an'd.i as n\a global.and inexpensive basis. 



Geriefaliy<spe^ ^ Jtn a 

computer, modem and- telephone l.rie:commbnly;call;yia-telephone to connect with a ' host" The "host," 
being in communicatibri'withfo^ users) : is able to transfer information between 

users The internet is 'us- ple.'tpj.transfer^ - 1 » files, still images, sounds and messages between 

virtually any two '^f^^^ ^f^^^^;^ y V^* 

The use of the internet' has^ncreased dramatical'l^since-1 981 ' when approximately 300 host computers 
were linked together It has been estii^lelll^M 1 989;-the ; number.-of. linked host computers was fewer 
than 90,0^0; but by 1993^ nost 
computers are' linked (hot^nc^ 

and as many as 40 million people around;the world may have .access to the internet medium. This number is 
expected to grow to 200 million by the year 1 999 s /~£ v - V"" * f 

" -.H-V ^m-:^- \ : v. : V- • -^^^ 
Users on tr-_ int< met are able i ) transfer trxt graphics *n<i ,fri« ictures b» twee-, remote | ications Othei 
types of information which can be transmitted include files containing prerecorded-sequences of images. To 
view these images, user's downloads large data 'file - arid, after running appropriate software- see a sequence 

nag on te riput r creen Thes mages-art t| .vided.in realtime nd ire n tya vabje 
the useKis'l^sIsi^ • 

Therefore even'though the" internet is a two-way communication medium, it is hot currently being utilized to 
provide idea information ind audiovisual-presentations lht« is a disadvantage <mthdl a larg< number of 
people have been 'a^ ' 
presentation to a tex&aLpr'gra^^ . v ' , 

What is needed is a medium 6f-:cbmmunication th'at'is ihte'ractiye and which carries audio,- video; text, and 

graphics - V 

What is needed is arTeducational system wfiichMs user friendly and'entertainmg A 




What is needed is a remote video system with increased realism and accuracy, such that users feel as 
though they were actually present at the .remote location 

SUMMARY OF THE INVENTION * '< 
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In accordance with the present invehtion,,video is bollected at a remote site. (The term "video", as used 
herein includes stereophonic or monophonic audio signals which, may accompany. a video signal. . 
Additionally "video" is used broadly herein to include still images, groups of related still images, animation, 
qraphics pictures',' or other visual data.) The remote video information. may be.obtained from a video 
cassette' CD ROMs, television chann^^ v,deo 
cameras are used, they/may be connected to a computer so that they are remotely controllable, or they may 
be oriented such that a perception of control can be created for users. The video may relate to remote sites 
of interest, such as a pyramid in; Egypt,,pr the,images may relate to an. educational lecture being ; conducted 
at a remote site . 

The collected video' is. transferred toVweb site? either in "compressed or uncompressed form. Th? video may 
be r hys'-c.Sly t^nnport^d or n.a> be t-ai emitted th-ouun i or.irr.umcat ons rrcdiun to fN- web site . 

r - » C ~ " I -X , , , 
Thf A eo site cdntau is 3 storage h eJia wh-cn ma/ store some or ail c f the 
video Additionally, the web site; passes.camera control cornmand^,rfa^ 
the r*™^ rnntrniiPd namfiras'or mav simulate'the remote. control of a. camera,.^ ;,• 




The mam function of the web site is to pass video, to a.piuraiiry or users, mrouy.. a communication media 
such as*he"irrteirr^^ . 
video beinq *ej t, 'no ,veu site u may be st< -ea video A numbei of video sen ers are used p output the 
video to the users through the communications media, such as the internet. The video may be- tailored by the 
web site for the particular user's hardware, including data communication equipment, or memory size, etc ., 
i.e. the data rale matches the highest speed which the user's equipment can handle 

Users receive and display the video sent.from the web site: Many simultaneous vided.pictures may be. • 
received Of course the quality and frame rate of the video is dependent on ire user's communications 
hardware Users with h.o.hspecd noacms or .able modems recede richer quaaty video The users dre able 
to send commands and/or queries to the web site: The commands and "queries are forwarded to remote 
locations to control remdte-carneVasor.query :rerriptely. Ideated instructors .' Alternatively; the commands, 
cause the web site to char ge from among many video s gnals *.ih different c * nera angles or locat.ons (or 
to transmit a different portion of a wide angle image)", .causing the user to; have a perception of remote 
camera control The user'scbm'mands may also cause "a different portion ofa received wide angle image to 
be displayed, giving the, user a perception of camera control ^ 

In addition to video, the web site provides information, such as graphics and text; which is. related to the 
vide' This ihfdrmatior may.be automatically supplied br pro^ided-upori' user request therefore the use is 
provided w.th a comprehensive- setpf information concerning remote sites enabling the user to be quickly 
educated about' the- remote site, of interest". 



BRIEFDESCRIPTl6&^ 

FinurP i is a block diadram6f:ari embodimefmpf ihe invention where-.remc 



Figure 1. is abjockdiagr. 
server by videocasse.tte; 



l6^erii^fLth"eiinvention;where:rem is provided to a web 



Figure 2 is a block diagra^rndf an embodiment of ^thejnyent.bn : where remote yideoMs.prov.ded.by remotely 
located cameras drd 3 < >mmur atio i netw k ;ames the video to the * . b server 

; ^ .v^'.f-^l- ;lf, :' r t:* rl'-ffe M^F^* 1# 7 ?£<'^ r?vg? s^'sfo - 

Figures 3A andml^ 

Figures 1 and 2 with remotely controllable cameras " % ^ ' *" ( ' ' 

Figure 4 shows remote cameras positioned around a building for perceived camera control ^ _ 

Figures 5A. 5B 5C and5D show video images from specific cameras shown in Figure 4 ^ ~ 

Fiqure 6 shows remote cameras deployed to folldwa parade route.- . 

Fiqures 7A and 7B show remotely controlled cameras at a remote location • , .. . 

Figures 8A and 8B show a single remote.camera at;a remote location, where. the camera has a 180 degree 
spherical (or other wide ^gle)\ens 

Figures 9A and 9B are block diagrams of a server platform' 

Figure 10 is a block diagram of communications paths from the server site to remote users 
Figure 1 1 show's. a home pagd in accordance with an embodiment of the invention, ' 
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Figure 12 shows a "society" page in accordance with another embodiment of the invention. 

Figure 13 shows a "map" page of remote camera locations throughout the world. 

Figure 14 shows a "watch" page containing live video feeds from five remote: cameras. ,■; 

Figure 15 shows a page directedJodetermmingHhe user's data rate , 

Figure 16 shows a page of an interactive lecture 1 • 

Figures 17 and 18 show pages of an embodiment of the invention which combines live video, prestored 
video, graphics, and interactive questions 

Figure 19 shows a flow diagram of a method of automatically monitoring and panning an area using 
perceived camera control. • : ... - . 

Figure 
data. : : 




p^^ll^ 

may be stored); af^d*^^^|^t?- ^S^^^^^^^^^^ : ^^^^>^Wi^ £ ^'''i ^ " 
1 . Obtaining Video From' Remote Sites, Communicating the Video to a - . ■ 
Web Site, and Streaming the Video To Users . .1 

Figure 1 shows a preferred.embod.meWof the invention where remote ^^^"^^^ and 
television programs.. Figure ■iishbwsVren^ 

compression dev. es 108 114 digital stc age device 110 and vebsit. 112 As shown in Figure 1 a v.deo 
SmS 1 M i^^^'-fil W activity at mm^m^^^'P^m^m^ ^deo^ameras.at a , 

may used „c -rown at 102' 102" and 104' *nd 104" The udeo cameras f.lm events at the remote sites, and 
record the events on videocassette 106o[ other suitable media , ; t 

The recorded information is then transported to a,web,srte 112, orJga site in communication w.th web site 

MPEG-1 ~ ' ' ' ''' ■■< > ' ' l ' "\ • - 

MPEG 2 an 3 A/avelet Cc w re; s ,p systems :urrentl> av ail able from The D« cV 
Corp Xirg Too:,no,c a y Co,, .,:,0oo ^'' al ^^:^±.^S£?'&^ i 
Intel Corp 
as a Hard 




slgments of 9 Sroad«stWev,s.dn may be stored in a storage device (not shown) for recall by a user 

Figure 2 shows another embodiment of the invention where similar reference' numerate jnd.cate items that 
co^pond:tb the items f showh in Ffeu^^^ 



cameras 
132, and 
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jjiwz, a/14 



As shown in Figure 2, remote sites 102 are filmed by .cameras. 104. (as in,Rgure,1)., However, in this 
embodiment .the output of the. cameras 104 pass tmough a 'cornpre„ssion.unit-1 18. The; compressed audio 
and video is communicated over data communication network- 120 to website .130. The data communication 
network 120 may- be any network currehtly k'npwh. to bne of ordinary, skill in' the art, such as land-leased 
lines satellite, fiber optic cable. microwave'link or : any other suitable network: ■-■::■..; .:-••>.. 

Other suitable networks may^be cellular- networks or paging networks, In a paging network, cameras 104 
may be connected to a paging device and/or digital "storage" media or paging transmitter for communication 
of the video (including still.images). to-1he web site,130 .Thejfdllowing publications, hereby incorporated by 
reference disclose relevant ystems PCT Publication N< WO 96/07269 published 
March 7 1996 by Jambhekaret al ; PCT Publication No. WO 96/21.173, published . • . . . \ 
July 11, 1996 by Harris et-aT; PCT Publication No. WO. 96/2-1 205, published July 11, 1996 by Harris et al.. 

The web site 1 30 in this example is adapted^ receivejinformation ^ from the L data.cpmmunicatipn network 
120 Tht web site m*y pass the viu-o from rmf-r rt 10^ to users at -.rc^in-d video outputs 1 16 in 
alternatiye^emboo% 

streaming it to users or change the compression.scheme of ihe video to one which is compatible with, the 
connected'user-AWr^tife^ 

connect to the web site 130 may run decompression software 

The web site 130 may store the.audib and video' received over data commuriication network 120 in digital 
storage unit 132 before providing it to the streamed outputs 1 16.Alternatively, the audio and video may be 
directly passed to'the streamed outputs fl6 j /? ^ «. »!_ . 1 

/ Fiq u re3Ai s^oWs ; ^n : 6tl^ 1 and 2 

land adds remote camera^contrdl F^qu>e;3Abhowsrremote,sites 102 ^ameras 104, computer 134, video 

^path 122M.29J cpV/olMrf 124^ l^l^t/ 7 ' U >5 . * • 

n - ^XAno-txZW'/tli. <fa » i, r„ ni h jti network '1v>0 WebSite 

and- 2, remote sites 102 are 
videotape * Or, compress the . 
video 110 Audid'and video' 
stored or-passed as ■ : 

Likewise the cameras ^lOXmay be connected to compression unit 118-<as in - ■ - ' 

Fiqure 2^ 9id commi nutate comprevw?a audio and video to v.eb site 140 v.3 data corrmLnication network 
1 20. Thus the functions performed by the embodiments shown in Figures 1 and 2 may be combined in a 
variety of manners at a single web site 140 - 

Fiqures 3A and 3B add the additional feature of camera control to the previously described embodiments As 
shown in Figure 3A, a computer 134 is connected to remote camera ,104 The computer is able to control a 
mechanical or electrical device on the camera .104,.. to alter the camera's orientation (including position 
and/or angler Audid ^ ; 
processed and stored in the computer Prefe'rab'lyLas shown in Figure 3B, the computer is connected to 
multiple remote, cameras^ 04' and 1 04"- so'that multiple users may each.cpntrpha.camera. The computer 
134 mav either' contain a'compressor onb'e connecfed to/an.externai'cpmpressiorrunit.ise, -. ■ . 

The video from cameras -104' -arid ;l64'^is compressed:and provided to .data communications network 120. 
This compressed video is subsequently received by web sjte'140' The remote cameras 104", 104" (Figure 
3B) may be cohtrolled : bycontrdl signals' passed ; from. com puter;i;34rdn?path 124. The control signals are 
received by c6mp"uter-'-134 from the data cd'mmuriicatidns ■ networks 20 oyer the camera control path 126. 
The web site 140 provides the control inforrhation to'trie^data 'communications network 120 .over. path 128 
The web site 140 of this example is adapted to passco itro sigi als to cameras 104 and to store ideo 
images in a digital storage meSns 1 32\The web~s.fe provides a number of 'streamed, video outputs 1 16 as in 
theotherexamp.es x £ ^.'-A ; 

This embodiment allocs re^ 

rrrneJ e d*o^vebv,tei4«'and,ece^f>ebt,eon«d v.deo MP frcn he;camei M04 104 if tre us 
wish to move the camera 104', 104" to,the right they may enter a user command^such as pan right ) at 
their terminal Th^ crmmann is reived bv the web site 140, and formatted if re^sarv' 

The command is outputted to the data communication network 120 as a control signal through the camera 
control path 128. the?remdte domputer 134 recefveS-H 

network 120 over camera control path 126 The remote computer 134 may be adapted to control multiple 




users 
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cameras at multiple locations 102, or multiple cameras at the same, location 102. , ; , ; : 

The computer 134 is connected' to the remote camera . 104 by .a camera control path. 124. This path allpvys 
control commands from the computer ^ ■ 
The cameras i 04' i 04" may have computer^ontrolled'swivel.mo^ "9™, 
may have acomputer^controlled pivot motor. (not shown) for panning up. and. dpwn, and may have a, 
computer-controlled motor (not shown). for moving a-zPom lens. These 

currently available. A plurality of cameras may be provided at a single site to allow multiple users to have 



are 

camera control at the same- time. 



system of obtaining and/or storing videc .t a web ite . extreme! flexible The ystem allows fo. 
perceived camera control' by multiple-cameras;. aetUal camera control of one or more cameras, perceived 
camera control via a wide-angle lens on a s.ngle^camera, and for the generation of comprehensive 
interactive programs - ^ 

2. Perceivecifcamera^^ ^tC^lpS? ; , 

In one alternative embodiment, shown more clearly V in Figures 4-6, users are 9'venthe Pg^^l^?™ 
con£oi; To achieve this; a p 

are disposed around a remote site 1 02. Iri-aecordahcelwith this ern^ 

are controlling the angle or pos.tion of a camera when m actuality^hey are merely be.ng transferred to the 
video output of a different camera Figures 4-6 show this concept in greater detail ,• '. . 

As.shown in Figure 4, a building 146 is being ; prepjared for, demolition^ 'T-'Si 

D.sposed around the building J46 are 

computer 135 T he computer. 1 36 is connected to:aLcommunipation-n;etwQrk. 1 12q (no shown).;The^ video, 

communi ation over network 120 either by compressor^ cbnnecte to the:c Bmeras '^^'J^V^ 
compressor connected ,to the computer 135 (not shown). The cameras may be d.g.tal cameras or analog 
cameras connected to an analog-to-digital converter ~ i 

The cameras specifically, identified around theWrap£ery;a/^^ 16 °. 
and Sor re^erice.Wbuilding^cp^ 

and 14b in Finals 4 3rd 5 A r umber of additionalcamerc ; 104 are dusooseci abouf the penpnery of he 
buildin^Mc^^ 

USer 

5^ F ^^SS:^ , Ma Seen 3 E fiffiS ^e^The 

1?5 Which outputs compressed audiovisual signals to the communication network I20;and consequently to 
the web site The system shown^in ■ 5 I » , : - . 

Figure 4 may be implemented by the systems shown in either Figure 2 or Figure 3 

Any number of users in communication with the web site 130. 140. may receive the audio and.video from 
these cameras 1 ' " " r - 



This 



nrovides-a view of the bu ding on siae.A: ; a^toj^par^;pji hi i e»« us . y •=>. k'.^^ • r 

•^utopan oi^nanci is used in conjunctiph with pother, command (such a, pan right), The a.topan 
command is used to'automatic ill* mo e;the picture position r the d.rectior ^ ^ 



controlled by the "speed" command, which is used .^conjunction with the_+ .and - command? 
id nail^the ind'c, iim hds M h^edlalbne .ontroj a 7 om-i. and zoom^t funeto 

mouse, trc ;kb II m mote control, etc v v l - r r ^ * - ■ 



initiates a pan ng>>; command; v 
site receives the command, 
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camera 150, in th.s.case the video camera 152 (Figure 4) to be transmitted to th . e ; ^The^thep 
observes the picture appearing in Figure 5B, which appears to be a view to the right from the previous 
pol^n (camL 15b).^the.usercontihues:to pan rig 

from the camera 153. The user may continue to/pan fight all . away, around the building in this manner. 

Additionally the user has special functions available, such. as "autopan'! and "zoom:' ' For example "autopan" 
in conjunction With "pan right" would cause the viewgf the building to rotate, at a speed dictated by the . 

"speed" function andftV^ - th ^ ^tf^Vnc? 

closer camera ("+") or a camera further away ("-")/ As shown in Figure;4, : the;cameras^15^ : 158, 160 and; 
162 are disposed closer to.the building than cameras 150, 152. 153 and 154 A magnified .mage, obtained 
from the camera 156, is shown in 

Fiqure 5D. If noxameras are disposediclose.r.prfurther.aw^ image processing may be used to ; 
digitally increase or reduce'the size of th which controls these.functions may be 

disposed either at the web server or on The user's computer 

Thu i sers ma y obtain differenl vi iwi of the b nldjng 146 as il they *ere rem At ly coi I oiling the positioning 
of a single ■ 
perspectives ^ Tnis^pWe^^ 

SSa cameraVA^indle^^^ single user Thus. 

thepS entjnventiohlisjiitab^ H ^g|udeH H^erealis ,orth,s. perceived contro, directly 
dependent upoh.the'humber of camels and the.r.d.stances from the viewed object . 

Therefore, when the building 146 is demolished; any number of users may. pan around the building in real 
time as if they were actualjy present at the s^te * ; , ^ V^M' - 

When the building : is f demolished, the. video cameVas-pick up". preferably in stereo, the sounds.of the 
demolition. Users who. have loudspea.kers connected Jo-their' computer may-expenence the demolition - 
almost as if they were present * ^ J « - ' 

F.qure 6 shows a deployment of a number of cameras' 104„wh.ch are arranged, in a linear fashion around a 
point Of interest; 

Ltthey.have missed an ihtere ting b nd or float Inthise ample rn-.< ,r ;r< depio.mem m^ly oJ'C^ 
he parade route; Parents Wh^ 

hopes that the child will pass the reviewing camera when_the parents are watching The parents merely 
"move" from different cameras along the parade route as.their, children progress in the parade 

3. Actual Camera Control of Single/Multiple Cameras 

Figures 7A and JB show another embodiment, where anumber of cameras 160. 162, (64-. 166. are 
f ' -V cled The*-^ can e<as hv.romnuter 170; Al 

is possibie to form a ■ 
e m b od i me nt/.s ho wn ; 

controlling the>mera;spps,tion - - _ 

Eithe^a^ 

int( rest shown in Fiqures 7A and . B are; foi example a watering hole or r desert ; oasis User ; "ho JC < ess 

162 164 166 re ji: posed at an is ah ' in the middle of U e watering r >le The toolba 151 of 
Figu're^feailo^^ 

cameras around or perform other camera functions, such as zoom. Users are therefore able to receive 
different views and angles,- and observe the entire watering hole , _ - 

Figure 7B shows the control and v.deo paths of the Figure 7A system combined with sy^em^shown in 
- ure 3A nd 3B rhe ideo fron ca. e. s I60 I62 164 166. ?mm ni atedtp. >mpute 17 .n 
compressed or uncompressed form on path- 1 22- The computer.l 7p,commun.pates. the yge^tp _ 
communications: netwfel 20 for recept^by^ . . 

Szed and compressed ^ 

communications network 120 4 

Camera control commands are received by.the: computer 170 on control line 126. as s^^JS^^j^ 
3B and 7B:The comrhands^^ 



to cameras 160 162, 164.--166 The control units 105 are connected to spin, zoom, or otherwise 
ie camera a d.rect It ieuser " " *' 
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Communications links 1 24 and. 122: may be wired, wireless, digital or analog, and computer, 170 may be 
located nearby or remote from the site' 102 

The system of Figures 7A and 7B are.unlike.the embpdiments .shown ^ 

Figures 4r6 because each user is assigned a remote camera in the Figure 7A ; 7B embodiment. Since each 
user must be assigned their own controliable/camera, users wilt have to contend for ayailable.carneras. The 
numberpf controllable cameras may range frpm : a sin'gle^mera.to.any^ 

statistically determined to oorrelate.to thaaverage'numbe.r of users who access the web server 140 at any 
given .time or- at peak times. The .number/of cameras may. be. reduced by. using known systems which utilize 
queuing, reservations, and time limits * , 

4. Perceived C 3rnera Control I Jsmg <K Single Camera And A Wide-Angle 

Lens.; V' r f :' : v : '■' ''S'^SK'^'-^B-^ C: y\ • :/ ; • r-.-.- •' 
Figur^8/C§i^ 

^users mayj/iew_an y portion of the remote^site 10 2 

This embodiment uses a spherical lens '"l 82 jn-opticaKcdmmun'ication with: the camera A 80? The remote 'site 
1 02 shown in Figure 8 is a remote watering 

As shown in Figure 8A, a camera iMiria^sp^ 

spherical (or other wide-angle) viewr.This view, which is commumcated^to a computer l 64,- contains • - 
distortion The computer 184 communicates and compresses the distorted video back to: the web site 130 or 
140 which storesvand may process the .image.: Rather than using, the computer 184, a simple transmitter may 

" '"^^ipf^Hefi^ 




This embodiment is advantageous iMhat It can pj;oyjdejthe perception of camera control to any number of 
users simultaneously using only one remote-camera; • 1 * 

Figure 8B shows alternative embodiments of .the system shown in Figure 8A ; 

As shown in Figure 8B the spherical (or other wide angle) lens 182 is used with video camera 180", which 
conveys video information to computer 184 Computer 184 communicates the video over communications 
network 120 to the web site 130 

The web site 130 may store or process the received video, and' make. the .video available to users at user 
terminals 302 304 306 '308 310 by communicating the video over communication network 125. 
Communication^eto^ • 

i 

Because wide angle lenses generate distortion, processing is conducted on the . distorted image to remove 
the distortion from a segment . J tr e image 1 his processing m- y be \ erformed A me con put r \jt o. the 
web site 130, but is preferably performed at the user terminals 302, 304, 306, 308, 310 

Thus the web-site-1 30 has^avallable;wide-angle i yip>p,fop ; sending- tq.oisers. . » : ;> ... ,_ ... 

Users M^^i^^^^^^^m^^^^^^^^^M^^^^^^M^ ; 
5) the userm^ 

of 'the video for display,- the adjacent segments processed to remove distortion and then displayed. :: - 
Displaying the adjacent segment gives the appearance that the camera,was physically moved to the . 
adjacent side of the original segment , ^ t 'J. 7 r ~ , < ~ y ~ 

One system for electronically rJrnovirjg-tM^Soi|on fe!^5 ^[^^^"©^"^^1^%??" a £ sh -«y e 
lens is disclosed in U € ^.'^ 

February s 1993' to , 
following hardware ',W procfessing acipt^ 

control computer control, ;X-Map and Y-Map; an ; input image buffer connected to the X-Map,and.Y-Map with 
an output connected to an image filter ind an output image buffer. This hardware, for example; or any other 
suitable hardware, may be placed at the cbmputer'184, or the web site 130, . but is preferably located at the 
user terminals 302, 304, 306, 308, 310 '. . , . 
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As a preferred alternative, the '-specialized hardware is removed andjhe hardware functionality is 
implemented in software at the computer .184 or. web site 130; but preferably, the software is loaded into the 
user terminal 302 304 306, 308, 310: Thus, in accordance with the present invention a spherical (or other 
wideangle) image is supplied to the user's terminal, which executes appropriate software (which may be a 
"plug-in" for a browser application program) for displaying a segment.of the image (or video) without 
distortion. Additionally, the distorted spherical image (or video) may be saved to a storage medium, either at 
the user's terminal or.'at the' web site, fp.r.future loading and viewing. - ; . . 

Figure 8B also shows how to remove the lens distortion without special, processing As shown in Figure 8B, 
a « pher c al c r o'the wid. ai 'ji i) (ens [8 5 is i^pp.tical < ommuni. ?♦ 
nonlinear imaging sensor. 186 isp&^S^i^^^s^t^'-^t 
i nagir g sehsoi is desiqn-=»o o t Ovide a distorted output which c\ 
ien^1B2 ar d thi s an toll .torteo v de anoi* .mage is pr< vided t 
sensor 186 may itself provide a digital output: making it unnecessary to use a camera 180 In this case, the 
imaging sensor 186 would be a directly conjiected^to^computer 184_ 

Examples of imading se'nlorfiS on February 6 1996 to 

Richandsonetai.^ahdl^^ 

incorporated here.n bTreferenSe Other/s^tableT.mag.ng sensors may be used w.th the present invent.on 

The image obta.ned'by the-imaaing -sensor. 186 may be undistorted.and: not require furtheY processing A 
segment of the image may then be' selected for display; by simply passing.-the image datato a.display . 
device If the imaging. sensor' is imperfect.- further'brqcessing..may. occur, to. .cprrect- for.derects in the sensor . 

^dditionally-rfurther processing for "zoom" and "unzoom" functions may occur 

This further, processing may take place at the web site 130 or at the user;s term.nat.302.304, 306. 308, 310. 

The embodiments of Figur'es'5 through 8 may be. used in conjunction, with either live audio and video or 
prerecorded video data (with audio) (shqwn.im 



contrbi;i — 

such that the ability . to pan and zoom is preserved.".: 



5 Web Site Configuration > - r - ...^ 

- . »• « - - ur:,^. - ' c ' - ' " < 
Fiqures 9A and 9B show'a more detailed view of, the web site', listed as web site 140 (Figure 3), but which 
may ah o correspond to web sites 1 12 (F gure 1 ) and ,130 Figure 2* The v.eh - ite 140 is « onnecte d to a 
data communication network 120 the internet 242 and,d.rect connections 244 The web. .site .contains; ■ 
transmission equiM-i.' 10 a. i , qu.pment 220..220 rw compression units 08 1 14, a web server 
^Ta^ter23OngT0^ server 20.0'itself contains,? digital matrix 

switcir^BuTa^raV 
datatfase-sferveP^ 

262 a digital matrix switch 264, a camera control unit 266 and a digital video matn> switch 270 

- \ 1 \ " K 

The web site 140 is connected to the data communication network 120. by transmission equipment 210 and 
re< eive eau pment 220 > 3 shown multiple receivers 2^£i 220 m^/ be used Also, as Mw;n the receivers 
may have more than one vide, -itput \u k anrf-vTdeo sign ' mav ai be input to the web server 200 by 
videocassette (or other suitable recorded media) or simplyby feeding in television programming As with 
fiqures 1 *nd 3 these ^nn.-is are preferably omp-eswi ov c^mpreo^ion units 108 114 On the oppose 
side the web server 200 is connected to remote users by a router 230 and communication equipment 240, 
which in turn are connected'to the internet 242 or directly connected 244 to users 

The communications equipment 240 outputs the video streams 1 1$: through- a number of input/output ports 

As previously stated; the web s^rver^OO contains adigita^ 250. a' plurality; of digital video * 

servers 252 252 252' 2^2 ' a fi.ewaH access contrr. ur.it 254 a dataras* srrvsr 255 an audio and video 

storage un.t258; a data store t'260 a n administrative unit 2 2 - l.g.tal matrix switch 264, a camera ■ - 

control unit' 268 andli, video ~ma^ '-',-,./„. .\ ■ 

The digital matrix .switch. 250 receives air'inebrningbompress'ed video' signa|s.frdm therece.vers 220. 220* 
and the compressor units 108,. 1 14, The matrix svvitch/250 also receives compressed video data from 
database seh/er 256 Under^control oUhe administrative^* 262, the digital matrjx j switch 250 outputs the 
?n?S compressed video signals to d.git^^^ 252'" In this manner, any mput 
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signal ban be transferred to any video server as directed by the admin unit. Also, stored, programming frPm 
the database server 256 is. routed to the digital matrixrswitch 250to be switched as if jt:W,ereJncoming live 
video. The outputs ofthe digital matrix switch;'250. a'lsb con 

at the inputs; such as incoming.live audio .and video/can be stored in the database server, 256. 

The compressed input video is passed into various digital video servers 252, 252', 252", 252"' for formatting. 
Users who connect to web server 200 preferably, run their own decompression software so that the no 
decompression need occur atthe web server 200.' As an alternatiye.-the digital Video Servers may 
decompress the input video- ' • ■ 

The audio and video from "the video servers 252 are passed through a second digitaL(video) matrix switch 
270. Since switching has already occurred switch;^ 

270 is not required; but is desired for'. maximum flexibility.; It is also, optima] where the number of users 
exceeds the number of video inputs, as one input may be chahneledto numerous connected users 

In a preferred embodiment, the matrix switch 270 may contain a processor which joins different frames of 
video ^nc au jib z uc h mar h outp. t contain frames or multiple vide d pictures (u c luding audio) I his 
enables users to receive split screen iniages ofVidebian^ to^Pjayback^sie^igure,^. 
discusse'd below). The'?split-screea images may bejformed by .us^ 

depending Dn the type af compression use i To, I-vamnle digits i images may be decompressed combine i 
with other decnmpiesnea images, and men reborn preyed, oi 'the images may be de« ompcessed and 
converted to analog, combined, and then converted. to digital arid compressed for transmission. : 

" t * 5 ' ' * V^'IZ' ' ; : '- r ' 

The signals switched by the video maWswitch.270jire pjeferab|y digital; ^>Vp^ ' . 

:'-ft'l%'£^ . 
This is because the communicated videdtstreams^vt16 are preferably digital ; It is preferre^to p'r^cess all the 
sig rials iifcfotf^^i^ 

The vanoi s stream* of video output from the ^eo matrix switc n 2 0 «re prssed to tne firewall t cess 
control unit 254 for output to the router 230' and the communicationequipment 240 ■ ' 

* * v 

Using this system any user may receive any signal present at any input, including stored signals within 
audio and video database 258 or data storage unit 260. Additionally, any compressed digital signal present 
at the input to digital matrix switch 250imay be stored in the audio and; video, storage unit 2.58.or data 
storage unit 260 thisHs advantageous in the' pjerceivetilcamera control' e;rnbodiinent : .(Fig , uresV4TS) where the 
web server 200 mu'st'output a different video picture tothe user; upon user request.;, When. the user request is 
received by the web sen < ' 200 the adrri nistrative unit 252 lirects the matrix switches 250 and 270 to 
output the correct video stream to the user. If the user is requesting stored, video', the administrative unit 

directs the database server 256 to provide the video to digital matrix switch 250 - 

► ' ' ' , * * * ' \ - ' ~ • " ~ ' 



If graphics or textual 
the text or graphics: ' 



J Hata are reqined. the administrative unit 262 directs the database server 256 to output 
to digital 'matrix switch 264 . 

Although shown as one functional bbx^thVdaTab^ by using several 

servei and/oi n.ultspnrt servers The audio t nd video -toiay unit 258 j, dala storage un t 260 maj U 
implemefiiet^^^^ 
RoWrWagh^ 

, iv be on r multiple un The audi nd vid storage. unit I - ferably.com id) audio 

l< pr intatio'ri ncl'uding ll'i arit:came/aarigles*Th. id rvers.252.ni also k . -■ •: 
implemented^]^ • 

The data storage' unit 260 "is used to store- information relating to-audioy'isual dispiay.s. This information 
relates to tne menu structure and screen displays commun .-ated to connected users The stored .nformation 
may also relate to specifically ;to the-audio and video which is currently being displayed and heard. 

For example in the demolition embodiment of Figure 5, a user.may chck on a Vmore'info" icon.-to obtain 
information:^ demo|g^ r 
be stored as text or graphics in data s' rag', ui 26< r h>- m. nf. command w ild be.transmitted tc c 
communications equipment 240, pass through the router 230 and the firewall access control 254 to . 
administrative unit 262. the .administrative unit262. therV directs the; -database^server .256 tp;re.cail : the. ; 
relevant information, such as statistics on dynamite, from data storage device 260 and pass the information 
to digital matrix switch 264 

The recalled information is then passed to the firewall access control unit 254, the router 230.' and the 
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communication equipment 240 for transmission to the proper subscriber: The data may be combined with 
audio and video in the firewall access controbu^ 

In the perceived camera control embodiment, the, communication equipment 240 forwards the user's^ 
command (such as "pan r.ght").to the router 230, which detects. the command and forwards it to the firewall 
access control unit "254; which passes it to : the, administrative unit 262: The administrative unit 262 controls 
the video being fed to each connected user; The administrative unit 262 also; responds. to user. commands by 
instructing either the matrix. switch 25j6 or the audiovisual signal from 

another source (i e camera, for example/the camera-to the right of the. present camera).to the connected 
user. If the user is receiving a stored image from.databa.se 258, the administrative unit instructs the ..... _ 
database server 256 to recall the appropriate video signal, .'. ., •. •/ . ; 

In the actual camera control embodiment (shown in Figures 3 and 7). commands from the user (such as 
"pah right") are received by-the Commuhicatibn equipment 240:and forward router 230: The 

commands- enter the web.server 200 via\the firewall access control unit. 254 -and are passed to; the,- ,, 
administrative unit 262, The -commands may be stored in the administrative unit 262 or passed to me, 
database server*2'56^ 
c£mmands,'s 
transmission; I 

The transmission unit^210 prpyjdes the commaridV to data communication network 120' for reception at 
remote cameras and ,CPU134:(Figure 3) 



In the 

camera. 



'as necessary.for. remote camera control The formatted commands are passed to the 
n T unit210Vj'; ../V - - l '* . * > 

issi'bn unit 2 1 0 provides the commands'to data communication network 120' for, receptic 
lerasand.CPU 13<(Figure 3) , ;~ ' *, _ 

spherical (or. other wide angle): lens embodiment (shown' in Figures 8 A and 8B), where.the remote 
a uses a spherical lens 182, the"; administrative, unit 262 deterrnines.which.segment or.quadrant.of the 

. •••• - >•'•-£ «• i iVVi- ^ V.i'-*;.:^ - v>;v«A«> rt tnth- 0 v,«Hcmmm'anri' lri-thi» embodiment the 




^ jbutputtl . y 
250 anc I video matrix switch -270, the 
. 7 . /correct segment of the spherical image 

However as previously stated in one' preferred embodiment the entire spherical (or other wide angle) video 
is communicated tb -he user and the distortion removed b> software at the user's terminal I his minimizes 
the i omplexil r ci the processing necessary at the web site 140 and allows -he usei \c s ore the entire 
spherical (or other wide angle) video' , 

Pn fer 3 bly the communicatu n < quipment 240 is designe d to automatically determine in- maximum data 
rate at which information can be transmitted to the connected users The data rate depends on the type of 
connection the web ites has with the use and the type of equipment the.userjs operating In one 
embodiment the communications equipment uses the maximum data rate possible as sensed from the 
user's communicate serge n. as 

shown in Fi ure IE and described t ;l< v The lata rates ar t e then storec n communications equipment 10 
The communications equipment 240 may also compress the video streams prior to transmission using any 
kr . - orripi ssid aigontrfrri AoJ< . n ,1/ th( ommunications; equipment ia> e 10 'id. > frames 
pSSypriorto corr^ressioh;: such that-the resulting data rateis reduced to be compatible with the user. 

Fiqure 9B is identical to Figure 9A, but contains aminput-interface 225 and an. output interface 235. The input 
interface 225 is used to obtain-digital video from other sourdes, such as a paging system, cellular system, 
cable ie\eyis\on^^^^^^^^^^p^^^^ T w^S^ 

The output interface connects the web site i to other communications systems such as paging systems 

cellular^stems;^ ' 

f> ;.- yi -s/s^,^:^xLiJ output interface 




^Sce^maybe:connebtedtoa:pa^ 
nmlregird;th^ 

to SleSrvecallrec^^ Jambhekar et al., 

PCT Publication No WO 96/21 173, published July 11, 1996 by ■ > > , ; - ■ / . 

Harris etai and PCT Publication No WO 96/21205, published July 11,, 1996 by 

' .- 
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6. Communication. to the. User Terminals 

Figure 10 shows how the users are connected to the web site, and shows an example of a communications 
network 1 25 (Figure 8B) in detail. The connections shown in Figure ,1 0 apply, to the web' sites of, the previous 
figures, including the web site 112 (Figure 1),. 130 i(Figure 2) and l40. (Figures 3 a 
server platform 200, the internet 242, twd;dire.ct eop'hection '244;' two traditional internet hosts 272,-274, two 
cable internet hosts 276, 278, a'satellite-based internet host 280i .a telep^ 

284, a cable -plant -286, 288, a satellite system 290. and a : plurality, of. connected .user terminals. 302; 304, .306. 
308; 310 ~> " \ * *"'. - - f < '/ , > 

'.-.', : > ; f ; ":.v: .'jyy - ! - '• ' J-y'S- : 'S^ . ':•!;•'*; ■. :A ^ • t* " ; -5v ''••:•>. ' i<; •" ' ' '"• ! ' • 
In operation, the web site 1 12, 130,140 may communicate over the internet 242 to a number.of.different . 
systems these s stems incl d" t traditi narinternet'hpst272,274;ahd a cable headend internet hosV276 
The traditional internet host 272, 274 may. be. connected .via a telephone line 282 or an ISDN channel 284 to 
a plurality' of remote user terminals 302; : 304; JespechveV- The; cable ihternefhost276 may. be connected via 
a cable plant 2 86, f to a^(ip^^r : 3f^^^^^^^^^mp^^0^^^^ f 

Alternatively 

satellite-based internet host 280. ^ hdst : 278;commun.icatesft6 o 'cable plant 288 

and a remote.user terminal 308 



5le* headend '• internet host 278 communicates to aoable 



The satellite b*.»ed <nten,ct ho^ 280 common, --ates via & satellite J 90 u a user terminal "MO The^e direct 
connections 244 enable a higher data rate and use a>high speed cable modem - - 

It is advantageous that the communications equipment 240 (Figure 9) enables communications with any 
tv pe or use'" termtna' no matter wnat the data ate or by item Of co-irse user te rrnnais with higher data rate; 
will receive higher quality audio and video images;'- . - ; t - t ~ * : '< 

, ' '■; ';V;-.:. ; -<:; : b>:'g-V-i .;.'■ ■ -:^;S:tT--;- 5; ^'.^^■^:;c:c^^";;;;..;-,v-^ -v:v-v;-j::-:-: : ryV^..'A;;| ;/':".: '--f • : s '■ 
7. Exemplary ScreenDisplavs and Features ' ' y J ^ 



Figures 1 1-16 show- examples of display pages which are shown at the. remote user's terminal. The pages 
and rrw.o< ai 5 stores in data storage unit 260 (Figure 9) graphical end c textual nformation 

Figure 1 1 shows an example, of a home page, using advantages of the present. invention.. The home page. 
400 contains :'a 'number; pf'advBrtjsements^ 

Viewing' ti~ - - ~ ■ * re.'.-.-,. I. . ■ •. lin ■. I >'f <'-■ < - ' rw ->~r\ti<-vi •.<-.- .vli 1Q inHi irlinn a "VA/fSi IH \A/a 

Live"'c ' 
Thes 



As deschb^ . 
theintereskUseVs"^^ 

Magazines 404 a're'used'ti • ie'ihl irri ati eming "specific top tl ei - • i 

society having uin. lal merribe ship ben fus througl the > ciet> election:40( ["he Watch Live 

feature 410, part of'the rapid'access entry-options 409, is selected when users wishVtp'.watchWiv'e video'frorrv ; 
remoteslte^ 

related to common areas of interest J v J 

Figure 12 shows a society. menu 406, selected from the Figure 11 home menu page As shown in Figure 12 

there are options for "World Watch Live" 420, there is ... - x ' ' / 

an advertisement 402, subscription information 424, 'and numerous A club options 422" t 

...'•,:/..' ^^^^li; - ^^;^:^';^-:' ^^^Ih^' ^ "' 

This screen and all tl e fu V< tions - elected n i< sponse to tnf> d splaye 1 1 ptions mav be provided on a 

subscription{o> : '#m'^il|j^^^^^^^>.q : V---f^ 

■ ^^^^v^^'^|^:^'^^%^■ •rr.;l^ : ^r^\v^^'^i'iO^ ' . 

Figure 13 shows one example of a "World Watch Live:' menu 440; This menu is used to selectrernote 
locations from which to observe live or prerecorded video 1 "* v 

In this exampfe-almap^tfif^ 

video The screen indicates sites that are aetive?342igr^under cdnstnJ^ two 
advertisements^gg^^^* 

The '^l^^^^^^^^^ksf^^i^^'' 
more about its culture ,'geo'graphy, ^ r 
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Coupled with perceived or actual camera control and associated prestored video, textual and graphical 
information^ powehnjj a^ 14; 

Figure 14 shows a menu 450 which corresponds to the Egyptian. site 'in. Figure 13: This screen concerns. 
"Giza, Egypt", and contains, live video from five cameras;. . • • 

As shown in the screen, there is camera one .452, cameras. two through five 454, a "Map" option 456, an 
"About This Site" option 458', an "About- Egypt" option" 460, ah." Upcoming Events" option 462 and a "Remote 
Control" option 464. Camera one 452'is the default: for the main viewing camera, rhe user may select video 
image size's and the number,of images to be displayed, limited by the equipment the user is operating Video 
from cameras two through five are'supplied'along with that from camera one to provide alternative sites and 
viewpoints about the topic of the screen (i e Egypt) 

■*■'.' ■'■'■■■^^:-/--y\:i^iS-i' } ~i^ ;&l;li.h*-\^~y-<-nh^ • 'ir-'--. '■ • ••' 

The "Map" option 456 brings the user, back' to the world map (Figure .13) to select additional sites. The r . , 
"About This Site op'nn 458 t r, - gs U F Q^pti cs or reditu nai vueu concerning th<- c.tt ot Giza, Egypt 
For exc mpl ; 3 professoi appeal s anc talks jtout the origin of tr.p Sr. hmy (s hi ah t ^ an era 1) I ^e 
embodiment shown in Figure 16 and described below {interactive lecture) may be 
combinedwitH the About f hls^Site^ption Adciitibn.ally bthe'rlvidec maybe 
display u ii respons< to'sele * >n >f Ab >u1 This Site Sucl videc maybe 
d0C M un ?enta'^ 
estirriate^asj 

KThe "About Eg'y ptfc n ^ , t . ....... 

concerning- Egypt For example a map of Egypt'w.thrpopulation densities may : be 
shown The option for "Upcoming Evehts Mi 462 brings .graphics? text or video 
concerning ne* e> not n §ede 1 and the da?a rate is determined by ccmmumcHtiur, ^u.pn.en? 240 . 

^automatically Note thatan advertisement '402 is alsashown on this screen . 

- -4>rAf„^^^ ; - / ' ; ^ 

Fiqu're ,16 shows an-interacti^e-lecturesembbdim^ :..'-/-,' 
• : - - •'• ^^Iv 51]^ ; ' ^ ; f^ry^ -Xo T v : :/ : V - ; : v:v * : : ' . ' 

As shown in' Figuire' 16; live' video 1 500 of'a'n>astrbnomy, professor's lecture'is transmitted to connected users. 
The users are able to ask the professoKquestions 510 and receive answers 512 The live video 500. 
questions 510 and answers 512 are shown to all connected users Preferably, the users enter questions via 
keyboard or microphone However, if suitable data rates are available, the. user may ask a question via 
v«deo Thus a split screen video showing both the person asking the- question and the lecturer may be • 
presented to all users simultaneously The ans wers are preferably given by the lecturer, who may observe 
the question on a remote'displaV. Alternatively, the answers may be supplied by the web.site as text, 
graphics, or prestored. video. The answer may pass through; a closed captioning device, be encoded, and 
displayed on the screen in an<answer box 512 f " 

Referring to Figure 9A, questions are sent to the web site 140 as part.of the normal user terminal - 
communication ' The "web 'site^.140 receives the-qtiestion at the; communications, equipment 240 and' forwards 
the question through- rou1er;23G;and ; rhe'firewall/'access:co.nth3l unit 254; to ; the administrative unit 262, The 
adm-Pisti-^e unit 2b? determ nes whether the question con be answer 1 I y pUayinq -to r ed vir.eo or 
showing stored text of grapriics If so. the admihi Urative unit -262 directs the database server 256 to recall 

the - p'nateinfbri ation Tl i am ioi then. , y through the i t e 

undefcohtr^ 
questiohs depends Wj5^ 

standard questions may'tP* provided in a basic system Mow advanced systems mav uHine an interpreter to 
analyze the que t in before providing an answei F r * jm^i- tr quentr> sked que tions n the astronomy 
field may 'be "whatisa star?" or 'how was'the galaxy formed?" In response to these questions; which may 
even be provided on a menu or list, the ■■'administrative unit recalls prestored answers; in either video, text, or 
graphics ' „ l v * "- ' -„ - ■ ' ' \> , .' . 

If a qgeslion^nftS^l^^r^l. bjjttie\|jp^ , 
question proceeds: to-thevremote lecturer in a similar fashion as the camera control signal (Figured) 
discussed previously. -However, in the interactive lecture embodiment, -the. -camera. contro.l'unit 268 .(Figure 9) 
is replaced with a questionTormat unit (not.showri) which reformats the question.under control pf the 
administrative unit '-^'.transmitter. 2.1 0.then transmitsia . question, signal to the. location of. the remote lecture 
via the daia communication network 120 and the communication paths 126, 128 The lecturer has a display 
which shows questions received, over'the data ^communication: network. ,, • - . , " . ' 

In an alternative embodiment the lecturer or a number of assistants may select from among many prestored 
answers. in response to':^ computer and monitor 1 (not 
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shown) which displays the questions and the available prestored answers ~i he lecturer or assistants then 
match answers with the questions The prestored answers are preferably forwarded to the individual who 

asked theiss6ciatfe^|®tLn o^^^^^^^^'S t ^S 1 ^^ <Wj?? tions and a - nswers 
may be provided to all connected users* - ■ 
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Apparatus for video access and control over computer network, including 
image correction 

Claims of corresponding, dbcume^ , Translate this text 



1. An apparatus for communicating audio and videq^signals to user terminals, the / • . . 
apparatus comprising » ; 

a A/fcb site connected to a plurality of i ser terminals comprising 

a meansifor receiving digitally compressed audio-.and video;- - • v ^ ; • • r;- 

an audio-video server for providing a plurality J .of v digital J yideo signals, , 

a means for switching'and combining the plurality of digital video 

signals ' . ; ;J \ ' ' • ' 

an administrative unit, connepted to the' means for switching and 

combining which directs which signals are sw;tcWand combined and 

a means connected to^the switching and combining means for 

commumcatin g the digital auc 10 and. video^sjgna s to the usei terminals as 

video streams ■< * - « - i 

•-•la #^? >; :^ : --^> : "-^ '-<■■-. ^ ■ 

2. The apparatus of^claim 1 , wherein the web site'further comprises _ , 
an audio and video storage d vice connected tb.the receiving^means 

which stores at least some. received audio ^and video, . , 1 - 1 

a data storagedevice. connected to the receiving ; means,, which; stores..-- •: • . - ■ 

textual and graphical data, , . , - , 

a database server, connected to the administrative unit, the switching- 

means, the au'diotand^yid^ .-■ .-.-v.. - --v 

wherein the administrative means directs the database server to retrieve and supply to the switching mean; 
the audio and video information from the audio and ; 



video storage device'. and-' thetextual and graphicalidata'from the data storage . : 
device t i ~ 



rovidmg the perception of remote c amera control to a user, the 
apparatus comprising , * * £ > *<■ i f 
a plurality of, remote, video cameras arranged 4 to film a remote site, each - 
remote video camera providing avideoisignal of;a?ciifferent perspective of the 

remote site *^ ^""^ ^ 

a compressor, connected to the video cameras^whieh-compresses 

signals, - - - *I v i r I 

a data communication network, connected Jp^websjte and to the 

compressor, which carries trie compressed^videosignals from the remote site to .the 

website ~ - c ~ „ .. " ~ ^ 1 ' * ^ - 

the web. site connected to the communication network and to. user terminals, comprising: . - 

a receiver, having.the cxDmpressed video'signais as its. input, : ,v' ■ -- ..' » >" ",, , 

ah 'administrative" uhifewfiicrr determin^SiWbich;..yidep.'Signa!s to^pass-.to, - • V 

a user terminal in response to a user command, 

a switching means - ; controlled by the administrative unit/for switching • 

received video signals" to communication equipment, , - , 

communication equipment, in operative communication with the ' : . 

administrative means.'-for^ransmitting the switched video signals to. user 

terminals and for receiving^ user command, - ■ - - - 

wherein a user terminal 'transmits the user command to the web site and the administrative unit directs the 

switching means to: | ovide videc s if ^tj he. .use terminal in accordance with the usei command 

thereby enabling i a user to "remotely' control the position or orientation of the video signal being received at 

the user terminal by entering user commands s 

4. An apparatus foi providing users actual camera control of a remote v deo camera, Ine apparatus 
comprising , T r - > ■* w , "'*' ~ 

a remote video camera positioned ^b^provid^e video signals^of-.a-remote site, the remote video camera 
comprising means, connected to a computer, for moving the orientation or position of the camera; 
a compressor operatively connected to the.videojcamera, which . compresses the video signals; ; 
a remote computer, connected tb'a data'commuhication'netwprk and remote camera, which controls the 
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means for moving, in response to received control signals; • .-.■-■>. • 

a data communication network, connected to a web site and to trie compressor and .computer, which 
carries the compressed video signals frp^ and. whjch carries the control 

signals from the'web site to the remote computer, 

the web site connected to the communication network and to user terminals, and comprising: 
a receiver, having the compressed.' video signal as its input;'' ^ 
communication i equipment, .which transmits the. receiyed^videp signal, 
to a user terminalarid' for. receiving a user command from the user terr^ 
an administrative unit, in operative communication with the ' ■ 

communication equipment, which processes the user command into a control 7 

signal and passes the control signal to a transmitter, and - 

a transmitter,-' cohhectedrto'.the date^c6^muni^Uo.n!.ne.^.o.i1</,w^hicb.. ... 

transmits the control signal to the remote computer, 7 ^ ■ , ^ 

wherein a user is able to remotel-y control the position pr.orientatibn bf the video signal being received at 
the user terminal'by entering user commands'.^, 

5. An apparatus for-use with a computer network, the apparatus comprising ;.■■-,' .- <:':.•:• - - 
a web server, which ^receives compressed video and outputs one or more 
v,deo streams ycomrnun.cit.ons'eq^ment.r < * 1 

cbmmuhjratjgM^^ 

rWnsfeoeltr^^ ; T; 
video streams proviaJd^oTuTeV^ at/the data rate determined- 



usfoi - ternet the^paratus'^mpnsing - 



by the determining means ^ _ J> ^^^C 



aremtievfjpt -amerc jjosr^ivd tp p>w.dc video ^gn-^i^of^s i^rrote 
instructor;-- 




signal 

received over the data communication network, _ „ - 

a data communication network; connected to 'a-web site and to the compressor and display, which carr.es 
the compressed video signals from the compressor to the.web site and which" carries the question signal 
from the web site.to the display; - : . t 

the web isite, connected to* the data communication network and to. user terminals., the .web site comprising: 
a receiver, which receives the compressed video signal.^, „ 
communication equipm ht f. s transmitt ig the receiyed video Jignal 
to ') use: terminal and for receding a user question 

an administrative^un t m rpemt-ve w mmunuvyvi with the / -u-* - . 
communication equipmenti<which- p>o^sses^ej user.question intp.a.question • . .. 
signal and passes^the question sigri%o a^ransmitter.'and^ - - 

a transmitter, connected to .the data^mmun^t|on;netwo t rk,, which J( 

transmits the questiqnsiggj^ ; - " v 

vhereinaus r'is'able to asl the remote, instructor a Question by entering^ user -que tior it the u 1 
* -.^^\.,w^;r..;;^'.*h«-r.=rk^to-.',nctr',irtnr i« ahTptr? view the: user Question on the ,-display-ahd a'nsw 



^anWw^^inlthte^ 




terminal; 
user question: 

7. A system'^ 

communica'tibhs^-'- ; 1 ' 

transmit. video, 
video of. different 
an administrative.-... 

which v<hv, of the remote site to t ansmit to a 1 onnei ted - ser in r<e* ponse to a 
received 'camera/cb'htrdl •command*thereby • prpy idingi.the;G^nnected'. user, .......... 

with the perception of camera control 

- - '* * > 

8 The system of clai- 7 wherein the system hitthei ccmpnses c video nciage unit, whcre-n the v.Jeo 
storage unit supplies video of differehfviews of the remote site to the wetfsystem 

9. The system of claim 8, wherein the video of different views of the remote site is video of different camera 
angles of the remote site j • 4 * ' -' ' _ ' * ' v 

10 The system of claim 8, wherein the video of different views of the remote site is a distorted wide angle 
video of the remote site, and wherein the system further comprises a means for removing distortion from at 



http://v3. espacenet. com/textclam?DB=EP0D0C&IDX=CN1278384&F=0&QPN=CN. . . 2007-5-24 



esp@cenet claims, view J^V3> 
Best Available Copy 

least one view of the wide-angle video, i-. , . . : 

1 1 . A system for providing a user with actual camera control, the system comprising: 
a web site, comprising , . , 

communicationsequipmeht to receive camera control commands from ., 
one or more connected users and : to transmit video to the brie or more 
connected users, - 

a vide, pipi.c foi t >ur>*\ng vioeo fir u a r.nc i vid< o rameia _^ - ... 

a transmitter in bommunication with toj^remote^video camera, 
a camera controCu>t,^ cam^a-control, 

SSTSiW 2388^1^1^ .'^ are forced an. ,rans m „,e d ,o <he remote 
camera and < ai tr J the remote camera " 

12 A system for obtainingand communicating video, comprising.: : . 
a means for obtaining video, 

a first matrix switch, in operative communication with the obtaining means, 
which switches the obtained, video, , . 
an output device, in operative. communication with the first' matrix switch, , . ; 
which outputs the switched .video, , _ 

wherein'users;receive "the video from the putput'device 

13 The system of claim 12,: wherein the m*ans-for obtaining includes a receiver • ■ ■ ■■■ =. • 
which receives video . - - 

14 1 he system of claim 1 >> wherein the me ans for obtaining further includes 3 
vide^ conp.essor - " t ~ " ' 




compressed video over a 
communication network "'- , " 

17. The system of^laim-12>hereiWthe 'means for an "input interface, the input 



18. The system of'claim/12, wherem^the means forobtaining con 
interface connected to. a cable headend ■ - - - 1 



comprises an input interface, the input 



. \ - ' ■' ,- _. :;-^-.:>:> ' -vr . , v • •; , ... v. •: 

19. The system of.claim 12; wherem the means for obtaining comprises an input interface, the input 
interface connecteVto a network controller ' 

20. The system of claim 12,' wherein the means for obtaining comprises an input interface, the input 
interface connected.to a set top terminal ~ 

2 1 The system o'&irfi-l^wheriln^rXe, means for o^ii^^^PO^^ni^t in^rface « thejnput 
interface connected to a cable television system _ ^ 

22 The system of cla'irn 12,; wherein the means for obtaining comprises a file server which stores video. 

23 : The system of pla.m V2^urther compns.ng' a second matrix switch connected to a plurality -of video 
servers? wWrein^^ Wj&lf^ 1 ? 6 

second matrix switbtf aWthe video sferyersi - - r v - 2 

24 The system 6f claim 12. wherein the.v.deo is distorted wide angle video, the ^system further comprising: 
an administrative unit which removes the.d.stortion.from a segment of the stored video. 

25 Th^j^MBS*^ 

connected to a pag.ng.s^m tra^sm.tter^ ^ ' ^ ^ ^ , _ _ 

26. The system of claim'' 12 ''wherein the output device comprises an output .nterface. the output interface 

connected to a television broadcast transmitter 

27 The system of -claim 1 2, wherein the output device comprises an output interface, the output interface 
connected to an operations center 
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28. The system of. claim 1.2, wherein the output device comprises an output interface, the output interface 
connected to a cable headend. . .. ■ ■ ■ . . _ • . v 

29. The system of claim 12; wherein the output device comprises an output. interface, the output interface 
connected to a network controller.; .. . ' . ; , . • • ... . 

30. The system of claim 12, wherein, the output device comprises an output interface,- the output interface 
connected to a.network manager/ > 

31 The system of claim 12, wherein the output device comprises an output interface, the output interface 
connected to a set top terminal^ V';' v "7. , ' 

. - 

32/ The-system of claim^^^^ interface; the output interface 

connected to" a cable^tejevisjon system' I :f; v M^C 

33 A method-bf r refn^te ' 
accessing a communications network v f »^; w ,>i, ^^'^ ^ 

receiving Videod^ network; > ... ~ 

entenng comWatfdS'fe'gaTding a^jf^tY«^^e^mpte site, , „ jr 
dlsp^irf^^^^f Jj^^^f ®^*^f^ / * 

34. The method of claim 33, wherein the communications network is the internet, and further comprising the 
sleps of t 

addressing a web site 'on the internet; " ; . 

selecting a remote site- > - 

35. The method of claim 33, wherein the: received' video is^distorted.wide angle, video, and wherem the step 
of display ingrepmpris^^ angle video ■ 
pertaining to the different- view to be displayed 

36 The method of claim 33, wherein the received video, is video from one of a plurality of remote cameras, 
and.furtherco'mp'risingi^ . ' •' , 

processing the entered command to select one of the remote cameras in accordance with the commanded 
different view,.and , JL I i , , „ . 

receiving vfdeo~6f.tKe different view ,from theselected remote camera 

37: The^fnel^^ 

of the selected remote 'camera an'd*a i frame of referencelat the remote site 
38 >the rnelhoa^ 

disnlc ying a layout oVcameras at the remote stte-vstth respect to toe name of reference 




41 The method of claim 33 wherein the displaying step.further includes the step .of indicating data 
concerning. the video, the data selected, from the. group consisting of: magnification, pixel density of the 
video, number of colors in the video ^ - - r 

42. The method of claim 33; wherein' the entered command is a command to monitor the remote site, the 
method further comprising the steps of: ' 
processing ^he videotf^a^lyity at the remote, site, - 
and wherein the step of displaying includes the step of 

sele'cting-^iews of -therremote site-displaying actiyjtyjif.actiyi.ty-. is-^ , .., ••, ~ . y. . : . . .. : 

present ' " || ' f j|| |||| || I > 

43ljher v: 
automatically 

processing includes the step of rembvih'g-distortion from at-least a portion of th< 
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whether activity is present 

45 The methb^of claim 44, wherein the step of selecting includes the step of choosing segments of- the. 
wide angle video for viewing, and- the step of displaying further includes the .step of. removing distortion fron 
the chosen segments , " ' , A . ' r 

46 The method of claim 42. wherein the received video is video from a plurality of cameras; and the step o 
selecting includes the step of choosing one or more cameras for viewing if activity .i^ present. 

47 The method of claim 42,: wherein the entered command is a cp^^nd;.tb;autpmatically pan the remote 
site, and wherein the step of displaying further includes the step of incrementally viewing, for a fixed time, a 
plurality of different views of the remote site ► 

' --'^ ; .'r->: ':V-' - - .- v/-"-:-V.:T//^'T>>'^:-"i>v": ' ^'-.- L i; : -'.--;;- - "V. \r --^ : <>•;■'- - .;' - 

48 The method of claim 47, further compnsmg the step of 

selecting whether to increase or decrease the fixed time , - 

; ' •.'•/:.;•. '. . • , ; -itk' : :^: : :.viL^v-^ 

49 TheWefood'ofisS^ 

f«-ceiv r,g I graphics oncemihg the remote site 

and where the step of displaying further comprises the step of showing the data and graphics 

50 The method of>liim^9;:furth^ in a stora< 3 € 

storage 

■ -:^#>; : - w ; - - - ' h 

connecting fiatja^gg$^^ ^ •-< ^ ^ * 

obtaining v.deo of^lu^htfbf r|$ote*s.t|s fo^oofnmlin.catjon to the user, - - 

receiving a request-from the user concerning ^deq : at ; a sing e. /emote site ^ ^ : • . - ; 

communicat.ng. y.aWcprnmu n.c|tions med.a^lff s|pJrt ( of the video concern.ng the requested remote 
site to the user ' /*■> " - . . _ 

53. The method of claim 52, wherein the step of communicating comprises the step of compressing video 
concerning the requested remote site 

54. The method of claim 52, wherein the step of obtaining: video comprises the step of retrieving the video 
from a video storageTdevice^ -/ ■>*' ~ ~ " ,*", ^ 




55 The method of claim 52. wherein' the step of obtaining' video comprises the step of receiving the video 
from a'cqmmunicat.ons media ^ ^ . ~ 



56 The method of claim<52 further cpmpnsinglthe ste^pf ^* , -£ * 
retrieving data concerning ihe request* remot ite 

retrieving graphics concerning requested [emote^site, and . 

. - , ► , . - 1 1 < . :s the steocrc idinq th r riev< 




58: The method of claim 57 whe. mtr ep of communicating comprises the step of sending vie 
single view of the remote site to'the.user-r^ S ' ^ ', - %i , 

59 The method of claim 58; wherein the acquired video is distorted ^wide-angje video - and wherein the step 
of communicating comprises the' step, of .removing distortion from a;pprtiprj of the.video^ 

60 The method of claim 58, wherein the acquired video is video from a plurality of cameras, and wherein 
the step of communicating comprises the step of sending video from a single camera to the user. . 



the step of communicating comprises \\ 

61 . The method of claim 52; -further comprising^the steps of. 
receiving a question concerning the remote site, _ . 

generating re"pV^a^O/the:receiyecJ question, and . ncor 

wherein the step' of communicat.ng includes the step of transmitting the reply data to the user 

■ :j ' l --.:>r ^v?.:- ■;-V;. ; .-,v..- ; :V'~-r''T. .'^V- '/ •'■■:^-r V w 
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62. The method of claim 61, wherein the step of generating further comprises the steps of: 
presenting the question to a person knowledgeable about the . remote site; and 
receiving reply data from the person. 

63. The method of claim f 61, wherein the reply-data comprises presto graphics and text; and wherein the 
step of generating further comprises the step' of retrieving' the' prestored graphics and text ; . ' ' / • 



64. The method of o1aimj333y.h^ of 
aenent'fig further comprises the steo ~>f retr:p\ ng the prestored video data 

cc xk« rv,UfKA^ >i^m'«^'^ for. information concerning the ■ 



65. The methc l'oY'< Iairrf6< le.rei] 

66 The method pfdajm^urt- : . pn'smothesl 
receiving information^cpncerning.the rem 

and Wherein ,Kq c^*^ 1 " 1 r'Vi'mrriMV^ir-afinn'fV^mnriQPR 



3 : the:.rembte site.. 



g tnroiTTiaiio nffin rafffl^ ■ . -, 

jrein the step of communicating comprises the. step of sending. the information tq.the user. . , - • 

y.. . v. V; 'pp^Zpy-^r ^ ■ . ■ : 

67 The method of claim 52^further,cbmpnsing^ste"p of • >* . r „^ _ . 
receiving information' con^^ 

of communicatinglfurther comprises the step of matchingtothe^user-s data rate . .;• 

68 A method pf pTovSng^hmtefactive lecture to users comprising the steps of 
obtaining video of a lecturer, < V* \ ^ /. . r 

connecting to one ormpre users via a communications medium — * _ 
receiving questonj££r^ theusers, ; t . at *° 16"" V> * > V * " 

presenting the^q-uS^g&e lectured _ J.'-.-"" - -- - - 
^•:-^:^..--r^--:i.^^ *~ one on mof* questions, 

users yia the communications 




atabase^yvoddw^ 
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B 17 ig 18 ^W*ft93W*Jfi«ttK». *+*MHI»B** 

ffi 2i *^di*»««^iww»*ii«^*tt*»*^wtt 



1 ttagtejSttttB*. ^| B^«i»WMf. (streaming) 

ft«HTB o 9 l ^m^jgd*^ 102. Sifttl 104. fcs»aM* 106. 
jStRtt* 108. 114. ft4^Hrtt4fr no 2fcW«i 112. l *t»*rS. 
*««tti04-ffl*tt«®Btt'A 102±»W». iPTBWifttt- W 

BW«»#lMifr*3@ettj6' *n*102\ 102"A 104'-^ 104"*f»»- 

g I dpffi^, ftjgftJ&MMG 108 +ffif>*&**» 106 ftMIMflr 
A^«X#««EK^ff«^Jtt HO + . TOWWMP MPEG-l. MPEG-2 
Jg Wavelet mft&mmi&.ttt&+^^^1^& Duck ^.Xing 
tt*4WU Indeo. m.^mn.ttmW*n> VDOnet fcftft/ Intel & 
Q]fe*ttJE«3!Ufc. CDROM. *«B 

& (dvd) . a«^#K*#«»«^jK^ftfirB»w#« 



ffljE«*75 in m^m^^iiii^^ n2 «K»*3a*iaj+. »*« 

H 2 ^[iJ^S^^ 102. 104. Bs*§^7U 118. 

WR3MTH12CK N&130. ft*aH»*7cl32 2MiaBmil6. 

in® 2 +0p*. mWcBM 104 (*n3sB l 40 »»8Wfcj& 102. 
ttffl. 1° 4 W^m5l33tJE^#-7C U80 

ftttn 120 ±«ffi«W**-*Wi«**W* 130« HHMM 120 

mm 104 %»£«B* (fi«»±H*) 130 

^Tffi^JMfc: Jambhekar 1996 4£ 3 /3 7 PCT £*Ht 

W096/07269; Harris 3FA 1996 ^ 7 ^ 11 B&^ft PCT 



W096/21173; Harris mX 1996 7 M ll.H^*W PCT 
W096/21205o 

*-w+wwj* 130 mmi'm^^mmmmm 120 khita. 
«*^«^«a*»a±jESiMa««w* 130 iiBH^wiSfiw 

J*g#i 130 flT««F*lt«^«EiilW»tti 116 ^iHtr, tt&&&ia 
120 ±«iftfl«l)**^H*^^*flM»*5c 132 +. jfc*h pT 
fb^*^HM«4«ifilfr^fim[U H6c 

/ ® 3A ^m^BJW^-^M^J, •BIE'&TB 1 ^ 2 ltt£*60iJ# 
/ itiPTm^^o S 3A 102. 5^1104. tHWI 134. 

a«««122. 129. 126. 128. ffit* 106. 114. 118. 

136. mmmmm 120. n$* 140. w&mHat 132 ne. 
sni^is 1 m 2, mmmi 104 »msm&& 102. mm® 1, n# ho 

106, ££E*fg#.7G 108 *JES*M§IM5«JSI. 

m^m^um no. *e*«*w»«^w«*^r«J3E**^ 114 js 
116 $n&® 1 +. 

E#> 104 3i»aEffi**7C 118 ± (imfr® 2 *) # 

a&JWBiMrra 120 #3JIJESBW*«i^««li&Wtt 140- Mff. *TJ3 
^f+^^^^-t-N^ 140 ±£a-£S 1 2 +Jff^to**W!MTtt3btB. 
S 3A If 3B ««M*aW*j*«±*»«*^*!l*«E* in® 3A 

+m*> *r*n, 134 104 ±0 if-imiHfi«HWi 

104 ±«tt««*nia4^acM^tt«ft <ftjsti^/wi«) . 



**J5B*J»JHWL 104 #ii^it*#l 134, Wtt3B*##«« 

*JE*«'«*«*»*ffi«*7C 136. j£A^i»*«l 104'Jf 104"'fi<l 

B*##*»«**»afflrw 120. 140 MB«ife»-ffi*fi«iB ■ 
RiTBif **i 134 124 ±#i»n&tttt4&Mi3aa**i 

104\ 104- (B3B) . TflTttl34««^'Jfi*»ftl26±«iBC*& 
120 fiMMsHlTS. PTO 140 128 ±#HftlN4MM10t 

1200 xm^ftmiti ho ffls^#aB6«i«r*t»«Ma' 

104 X*^B*#«»*#««« 132 +. 

^ft*aEW«F'140 ±^«C*6S»#l 104\ 104"W^5HWffl#. 116. 
ft£ffi/>ffi£fi£IMb&*ffl 104\ 104". ttff]Rrftftfl»**±» 

Affi/ 3 ^ (**n "fr&JME" ) . Mft 140 ift^fcttra 
aa«MMfi*B« 12s #^ff*sii«ir»»*'««R 
&Mrn 120. asihjHa i34«a^ifi[iMK«±S!«ifc*eaffirw 120 
tt«MnjfiE««^. Rr»asi«wi 134 mmateM&WkA 102 ± 

tHWI 134 ««**l&MNte 124 I^SSSM 104 ±. 
Ji-*^W*eihJWttfttW*^»ill«^ 104% 104'\&£*J 

-£CI- iWl 104\ 104"^A*fflTl^&^fi*tt*W^IWl!fi«ltt 



&&-mmm*¥> tarn 4-6 ^Hm^^* ^m^num.^ 
ftwif. ^jiiiij^-^, 102 mm^m^m^m^ 

#1 104. 150, 152. 153. 154. 156. 158. 160. 162 4) „ 

m^^p^^nwi^m^m^^^m^ ® 4-6 jE#anfc 

*n®4*#P^ IE^?i^^^ l46o &3t^l46jiaWfc 
gW^^Th^ 135 ±ft&3l#l 104. 150. 152. 153. 154. 156. 
158. 160. 162o it-^m 135 120 ± (^fcB) - ft* 

104. 150. 152. 153. 154. 156. 158. 160. 162 ifllSf* 

¥ik#m&iEm 120 ±#in^mr^^^^±^^^ c*«m> 

&&fa&mi&M:WUW$jm&til 150. 152. 153. 154. 156. 158. 

160 ^ i62o ^7#m, mm^M#j±^^^ "A" -B- 

*H© 4 ^ 5 4» 144 -5 148 ±ffi&. %=?-%tm&%-til 104 ^if^^ 
l^jfflWf "«MFl w fitted 



#J*L@4, WtM$i 150 MXt A M> S»*ai52^A^BflH5ira, 

153 ffixd* b mmWi&tii 154 b ami a nn^M^Ri. 

156. 158. 160 162 ^3KftIE»i£ft*t*Ab» #P#r^o 

jwi 135 ±, "jg*i»ibflM»**«r : g'W*«rw 120 #»»iRtt. 

9 4 + tt3R»*rJ8B 2^@3 +J?¥a*JKtt&9l. -&§W«i 130. 140 it 

' 150o »W^ f ffl^»iE*3K**a««#l 150 &)WM®&, 
«t« A ffl±j£ffi4fctt«B. Mf tf lM" 151 ftft*ffi^. ^ 

liM^go mn, *nm# -rt^tt*": "§ai»r . mb 
iRi^ttamaffiTja-'Mi^ffiTW^ti (t£& esc it) . 

jB/*»Aia#ia«w. mfo®> mm^ 

a^ffl^a^ttJWHMa 150 km® cm sa> 
mf*m&ft*&m**°n" , #x«4MBtt 130. 140 (§2^3). 
wtt«ift»^. »sp»*aft^wwi 150 2rtt$iai 

mk&mt («*« , t'*i*«i 152 o4)) &^;g 



pmmm® sb ^mm^M. -&Mmxm-&% c»wi 150) a 
sw, «imffl^ai*i»i«tta. -ma*!**^*^ 153 &«ck 

Ma. -sa«r ** * 
^#«aBa2»Himw«fc«i ( > «3E&xn«ufi-( "-" ) . 

%m 4 +*P*. WWl.156. 158> 160 H 162 #X*lt»Ml 150. 152> 
153 -5 154 MTC&Ktt. ■ 5D ^^{U^^m 156 &#fi<J 

® 6 *iBKatt^a*«^fttt^*i^¥»#i 104 mm 

g, ^-^ti^l^^Tt-^m 135 ±*n@ 4 *n&® 4-5 *. * 



B7A^7B3SmJi-*li«. ^4>«ST^S^m 160, 162. 

164. 1660 aiitnii^it» no mm#*xmt. s&w«r 
tt»*-H««n^l^ M&til&ftl <*n£® 4-6 +> , 

ffi^mmmmtifflm&wiMfc 160. 162. 164. 166, tan^m^ 
«a«r#itt3ettW**i 105 en 7B) . j&£*#«tHMi 170 
^r*w*— inwi no *#TiHHa no. a 7a 7b 
i^^^i^^j^J^^iMMiio ttrantt ho ttmi* 
mmm&7km&&m£&m^&&}M%i®%.* wcmjsi 160. 162, 164. 

166 *«aEtfojC^I»+*Wft±. 'ffl 5 ttX** 151 &ttffl«E«-* 

9 7B ^tiiS 7A Mm^m 3A ^ 3B +^3KSfcffi-£tt»1W^W* 
UlJE***^*^**** 122 ±3»*e»WL 160, 162. 164. 



166 fi*jB*#ii»it»#L i70o tnwi no mm^m^Mmm 120 

ftHtt 140 (ffl 3A> 3B) 120 

#1160. 162. 164. 166. it»#L 170 tt^h*WB#«» .<**ffl) -5 

£##136 (B3A. 3B) &B&3fc^4k£J^S. 

fl-JWl 170 ft&ftJtt 126 Jt»i|fc«*Blft«l*^» »B 3A. 3B 
< 7B +#T^o ifiWttiMWl 170 #»fi'^**ft*^aiWJP« 
»**W6(K 162. 164. 166 ±WJ61W*7C 105, ftfH*^C 105 5£&j£ 

aurai* 124 122 nrn^w^ iffifl-* 

#1 170 pT&^fck^ 102 5££t«Swffi£h. 

_ .a.7A^7B6<I^^|W|T B'4-6 +jJf«ttSc**l. BSI'**B7A. 
B 8A ^ 8B K««*-«Ml. ^^^KS^ 

i8o **^aw3»ar« 182. b 8 tiif^ttss*^ 102 #*nB 7a ^ 
7B +tt««fcdc&»*$w. 

.■*nB8A**ra*- «Mi 180 180- (SOCBr*) 

«pn«B c^-sr^) « i82» ffift*iHF#i 184 w^-wt 1 



-tHMi 184 &j&^mmm&ift®%Lis\m$ti 130 ho, jg 

##«#irft9«B*. ^ftttffliHWl 184, ffi£RTttJStt*tt& 
IfttWSI^ffiBAftiiftHtt 130, 140.CB 2-5 3). a3±«fflS 

jg. «jgffi/>{ERTttH 180° ife^ 
fflB 5 MI*^ 151. 31J4«fflXA* 151. «^^TiMWW«IP» 

mttm i8o»^M^M (swer*) « 182, mmffl&HMna&tir 

**l 184. tHW 184 &&flgH 120 ±#i»B*»W«?. 130. 130 

m#ii*tta«*ttB*, ^ai±«a«w 125 ±mB*ffltt&3 

302. 304. 306. 308. 310 ±Wffl^Wi#^at. ~FM*BX* 
10 JEiMflttiftBaffirW. 125. 

JS— #3RttEtt*#l 180 sKR^ 130 ±JMf. fi*#*Jl 

^^^302. 304. 306. 308. 310 JblMr. 

^^m, h** 130 A*«ata»ffl^»^r«E#wr*»*. fl^- 

*R**J^3»»— *r*B*. «Jg«i±««X** 151 (B 5) , 
^^^JF^E 1993 4£ 2 J§ 9 BMi& Zimmerman BllfclS 5, 185, 667 



+ , ilJstgiffl****. Zimmerman 6<J^!g^T^#*AhSM^ 
JSft*«iWK*» tttt£ift&». if IWfif&U X Y B±6»M 

#PT#Cg|E-H-|ftn, 184 130 ±, {B^&TJB/ 3 ^ 302. 304. 

306> 308. 310 £b 

f^^M^W^p a p> *i**nftW*#- M#«#5btB*5l*Tf 
mi 184 <£R& 130 ±tt*#+.. fi«»#*#*P«»*^»» 302. 
304. 306. 308. 30 AW, *#B (flWCer*) 

J»*ff«i!§tt*# <^riU*«K»J£«S» 
fit! "*t#" ) 3E**tta**B* to— §fc. JHtfK pT^ffi^ 

&m crtjc-er*) « 182 ^m^m i80'*«a. 

186 S^J*®& 182 180^(PI. 

»tfjW**f»JM(W«Wl 180', RT#^*ft«# 186 

jA4L>ftAflW 186 ft&ft&TFtt 1996 ^2^6 0^ Richardson 
^A^JHS^J'^' 5 » 489, 940 1996 ^6^ 13 0 Richardson 

PCT ^* W096/12862 +- a5±9lffl*«-H*«^**^ ^ 



pgo jtttfh pT&fir H "*&M" B'»-»ft3I. 

*fcSRp£ratt 130 BRffl^MF* 302. 304. 306. 308. 310 ±S£fr , 

® 5 M 8 B*ll«^»*»)»**H«m«t<a9B«WiC» 

Hffi Cffl 1-3 +#f^> . WO. *J**tt*S*±**^*» 
> H 9A i§ 9B j^tiJflsfcWtt 140 (H 3) 3RJtbftl^&tf«#^fi^ 

b. fi i fe*^r»js : 5 t w«i 112 <hd* 130 en 2) o m# 140 

&St8il«rn 120. 242 *X«%» 244 ±0 -ntt&48*N& 

# 210. 220. 220\ W>ME»*7G 108. 114. H£frffi*« 220. 

J&E&SS 230 240o n&IMMft 200 ^Jt^&^&PCT:*: 

250. &^%L&Wmm&® 252. 252\ 252". 252"\ »***Aa 
#J#.7n 254. «[«fflL»* 256. **J5«JS#«*7G 258. 
#-7tl260. ft**E»^*264. «MUfiE«*« 268 A 

»^«WSHF3fF^270. 

H*T ho fflXWift* 210 *«4ktt« 220 St»Eft«ilftn- 120 

4 ±o *HflPF. .^rflW*^*Wfl 220. 220' » te*n#r^, JKttttRTA 



H^3t, *«Fffiffi»*7c 108> 114 mm&^in^* &1fcttU±> 

m*&m&& 200 m&&& 230 -^3i^^# 240 ismmmmj* . mr#x 

aE*H«W 242 sJcm^^! 244 i/ 3 , aiWift* 240 »fct^HftA/ 
Jri±JfW. H»«4H»20O-««**ii»3fF* 250. 

J§gflR&8* 252. 252\ 252". 252"\ ffitkMSMSMtt 254. ftfg 
*J»**256v **^a«#i»*7C 258. «»#«*7c:26<k-*»* 
7C 262. &^*gP£7F:fc 264. «MFlfi«^7C 268 Xtt«ttE»^ 270 o 
3R*J€B3FF* 250 »>K«gftift«l 220. 220'-5£E*§#.7G 108. 114 

wjjf*^wM«^.*..Je»?F* 250 ss^miamr** 
256 ttiEEMwmm. &mm*7t 262 w&ftjT, »*jep»3Fp* 250 

*»A»ffi«a«IW*»*tia»**«l**» 252. 252'. 252". 

252-'. BJi»-"^r*. ^ttM^rA^-t#ili^J , ts#-7u^isiW«^ 
wmmhb. raw. 256 »#««rt!ra***» 

i»*je»3F* 250 *mt. «««tAtt««B»- ft^eff? 

^ 250 »»m*&3**aE**»**» 256 ±. ^Wi**ni2fcA«J»* 
^#^®^^A^±W^*^^#^^S^BR^* 256 +0 
#ffttt»AMm*#*«H»M 252/252*. 252". 

252"-«**fli- &«£ra&s&£# 200 ±»ffl^dwap«fir«ff]aa 

^gftMM 252 tt*wm**»»±*-ft* 
2 70o 250 ±a«T»«. 



J*- 

tfe*ft*Ktt««J»»H*^*-^*««** CAB 14 ' TWW 
*&jgMW: **B*WISljWffi- JfJFeiM&ttB*^. « 

^wmw^: a»B*^a*js#»tw««i. at*.- 

gfTC 254 ft4fttii$MA# 230 240o 

-&^#««E#«^«ft«Wg* 258 m&m&fe&Tt 260 
jlfc*. RT»fflWffl»*«P*»* 250 «»A*±tt««ffi«**«^ 
#«««IJ5"«WI#«»*5B 258 ^^#^#.7C 260 +. 

n&jK&st 200 ^m^mmn^mmth^m^mmm^m^^m^ 
mm&m&ftmmm <b 4-8) +«r*i«i. sh»im 200 

ffi^if #1*. ^S^-TU 262 #«gB3F^ 250 Jg 270 IriiijE^W^iS 



256 n-Kffla^ft^seteJF* 2500 mm&&mi&&x ! &w&. mM 

#-7C 262 flEttt#ft»M«-« 256-«ttJjE**B^***Jei*?f* 
264o 

*a«***-*#««. -256 wfflS^M^aw/ 

«**P**»S3». ***«UW)M»*7C 258 ^»«#«*7C- 260 
^Tffl«*n**#«»# CBP CD-ROM) . m&> tt*MMM*»*lfr (BP 
RAM/ROM) «1fr**M*ntt#«***»- *^ttftB#& : J t SM* 

*>h*76. #*^««ff«*7C 258 #flf *M* 

jmub, **K***MW*flt. «*■*• 252 

aWMMMS 260 ffl^#«*¥»*Jl*W*A- «A»& 
•*SS^Tt-W«A^^*iE^B^^«*iB»«^ 260-+. «F"M 

*«a w *4-#*»a«ia* 240, msBfrai* 230 a»^«A» 

#J 254 H*a«7C 262. «fii«*a*7G 262 flftcMMW** 256 ^ 

260 ^@Tt^l5^Tf-^ffi^A^^^^^ 

»?F* 264, «*#«@W*A*j«»W^**AjftlW*^ 254. & 

**-230.2OHlr*# 240 &MWM£tbJZf** «EKriW»«A«[iW#. 
7C 254 +^*W*^*&B^^**3WMi. 

:4«»w«MfittiW**«+» adrift* 240 Oi-fl 
> WMMUM 230, jg«w*^*»a«i2^Br5k« 



*AJfi«*7G 254, Jg#X#»»ift»*3a*7C 262 B f^J^TG 262 

250 sRjepfi** 270 <«*p^«r»*#i* 

258 to#teftt@fU >a*7G»4**#**» 256 1RB 
*K*6/i^»** C«» > 230. 

3i^^ai±KrJc«*Aft«l*7c 254 aAn«K4S-« 200 

i&mm&Tt 262o *4- ! RraaMift»a*7c 262 +tfMtaiMfc«Mi 

256o *^aaM&*ttft«*7G 268 H*. ifi»B«tt*»*fc« 

itMg, ^*fc«***aiMWM*7G 210. 4MMM6.210 * 
♦4««i&ft«a«M iM«*fia«Ml^ CPU134 O 3) ±»Bc. 

caorera) (■ 8A 4 8B 4>ff^> 
S9fiHBHWl««*lMt 182, mm^Tt 262 «cs««*n«-ft 

HI3R«ei*3Fp^ 250 i.ltr. *1SB**«H»«E«*# 258 ffl* 

^w«*tta«#. «a#7c 262 

A** 256 **^lfcltiE*tt«««[*ft£*3FF* 250. ajs0fi«*^ 
^^jp^ 250 Jm«ei*3FF* 270, tf«*7G 262 gfctMtijEft^JMfc 



^i, »±jffa. caw^r*) 




Bft. 

240 4»« 240 mRr«Eft^ltrffittWB50ffi»* 

m 9B 9A 4M, .fifi*»X*Q 225 J?tttiilftP 235, $|A 
g|P 225 JB^JWf»****k 

#l*n, S&A&P 225 WaE«*aW*4fc»B*«««' 
«n 235 ^*ttt*^.*«±»*WWB^*»*A#tt^«* 

^£lJW5£#^ n M&«&#l: 1996 ^3^70 Jambhekar ^A£^#J 
PCT W096/07269> 1996 ^ 7 ^ 11 0 Harris ^A2^#J PCT £ 

;ft-i§- W096/21173 ^ 1996 ^ 7 ^ 11 S Harris ^A^W PCT 
W096/21205o 



ffl-io'^iijffl^in«ji«*wtt±. ftwm&tofMw i25(@8B) 

112 (B i) - 130 (B 2) ^ 140 (B 3 i§ 9) . B 10 &&m& 

200. m&m 242. w^:«s»« 244. rad#&H#ra±#i 272. 

274. pf^WfilHWW^tt 276^ 278 v *««# 286. 288. lEM^ 
290 ( ft* > h*»Kl«/ , SF*302v 304. 306. 308. 310. 

n*ii2. 130. 140 rt4H4*w 242 i^asisr^ra 
a<j^^o »fi*«<a*#*WH#n**a 272. 274 &«a£MNSW 

276o 272. 274 RTil&fc^ 282 HE ISDN 

mm 284 *aaaea^ > Hsaffl^** 302. 304 ±. wabwb^ 

#1 276 286 agftWSiMi/ 1 306. 

jfcfls Wtta3sUL«*« 244 aE«i!l%«**H4»W±«l 278 SiK 
a^jaSWH»W±*l 280o %«**H#W^*l 278 

4. 288 ^mmmp%r*& 308„ ifii«8«w±tt 280 101 290 

aaWUfl/ 1 ** 3i0o 244 IMttftftiMV&ttffiX 

iMti£# 240 (1 9) B^^ift3W*«***iMW««#Sffl« 

J««'W**^WIB*.. 
7.^Mffil«SM^®ffi 

B 11-6 *m*aSffl^»»±*tBtt&*Wtt*«. J&BK* 
ff*B^/***»A»»*^^^ 260 (B 9) 

b 11 *afyffl*»wttifcjaitt±jffw*«« ^35 400 fi^=F 



r^r 402. ft£H*MER 404. 406, MttWft B 408. 

iM^fltfcttfl** 3 * 409, JC*** "£#3M8&8W 410 
^ep^412« 

402 tt±M&&M? c £.mm& : %m&* in±j^mmm&ft 

*%m^@o 404 ffl^ii«w»i*^JStt«fA*ffi^. ffl>-^r 
ai± "a** 406 #toA*»iq*fi«ttMH#. ^js^mot 
#*aa^AW»B*^##*twwra*»* 409 

*«PJ&3B 412 +JJra*W»iMW« 

B 12 StfJHfl** 406. 11 &® I 2 

^ffijjk, u ±nwkmm n ^420. r^ 402. ^rn«A424 

® 13 "^SMBSW" 440 ftfttt. &-3£#.JB^F& 
^ffl^#»«»B*tt*jiSCW1tt#*B. P*J*a*iSR 442 

444 + - a-**tefi*wwr# 402. 

»3flK35F*W5££*ni&. 
«^«.Jt**H5fe*1WttB*. »>l«IWBi*'-' ^m73S 
W^IMW^^IA. &4EB 14 tfM^*' 

s 14 TFtoxmm 13 450. &-mm&& 

"GizaEgypt" 5 €r«Ml^3|»B*. ftilWM*/^ 



AW*-***1452. *-M3iWWl454. 456.. 

a&as 458. u ^&&" m&m, "wmmttmr' 

j&m 462 & ft® 464o 452 %^m*&Mfafo 

•tin*. ^^tiTJft»^B*^&M*ttB**B- 

"ifeB" jft^456*ffl/ ,s »IsISIlB:*ifcB CB 13) 

^ 458 *£fcH^*&£ Giza, Egypt 6<J^. 
B7&#»JnB*. Ww. WSWJ^Wift^iPAAB* l 
MjBX.B 16 +JffiS#«Tffi»3*»S?*« C^S^W^) 

ttfcMaWBB*, 5S-B^K*IP#AW*»X«W*^A 

jft3K 460 '*d&^F*2*WBH^ S:*j«»1pB*- 

ena, nr«iaiwrAP«aaB«ao»B. ^fla^f^'aw^ 

464 («*P.B SA-D W -X**- 151) 

« (452j3f*wMWu> ^jEB^-iijiwiHaiipe- 



a*3X— *BJt*3StBr« 402. 

s i6 3sa*»9iiw*i:*a«**«. *n® 16 

510 512. 5ft^S#.500. ffiI«510^«Wr512fi^Jjf* 

59, *jRss : aEjraf±iiMWK5i2+. 

#JSL® 9A, »H«#*jE»H^»»»#TW-«**«»H* 

140o N# 140 &mm&& 240 ±««CfilJR^iaJ±**# 230 ^Bfr* 
*/*AS«!#.7C 254 *HWiXttV9^7C 262. »S*7G 262 «ft 

ft, 262 JI^«R*««-» 256 iPllH«Stt#A. 

^^»a*7ctta*T«a«i*3fF* 250. 270 us 254 




27 



Kt*ifeW«*«is«i*-* <■ 3) »ir*#H«»WSsa«*- « 

«Ufi[«*7B 268 (19) , fr#4«a*5c 262 tti£«T»rtt*ifc 

m. *jgaw#i 210 aiiwrattn i2o"j?»w*e i26> 12s « 
h 17-18 ^aj^m«B*/#«»ffl^ ^ttBB^ WWl 

ffftlftB* 550 W»* "OldFaithful" . S^MMS 

604. ^^#T-SHt» «*ffl^*-M*3i»W»»*» 112 ^ 13(K 140 
^WS^TC 262 3HJf. f 3g#-7G 262 fc£»5«5fc#flftoB*-%B7B 
JM»4«R#B4H» 256 4fttbiE«fiMlfA> B*»«»W* 250 &B 

»S|jei*5f*264. ««a^7C262ttfilWT. ^JP^250> 270-5 



264 5M5±iaf6f«*240#K*^BB^ItS!*ffl^.- 

53i$frGMi*ttffl* 560o &B»*AttifeB*&BMillM. itfifcgteflr 

«/ , Rra»* , ea3ii. *» 6oo w Ki&iiiHW*astt/& 
606 »^bp:»»*w<h*wb«. eos /b^si 

C$ffftM*tt») «Wl (SPS^l 1) . 610 ffl^filft 

«&B**A*H <*n® 16 40 . A 612 m?X&£M 

BJfc. *RE»±fi**«Bau ^#ttttB*vffl#£IE*: 

tar*. *«»aaaii3»BEiiff3ea»«i«ffli**i- ^ 

ffy' 1994 ^ 10 ^ 25 0 jR» Kuban ^Att^B^^I 5, 359, 363 W&K 



attffl^/«*«^^^*«A«^#«WB***W5iaffl*. ^ 

#JJ5LS 19, $MT "atMMUWr 03*1 700o »-«a*ff*w- 
710. 3^iJ«*«Wl*3fe*ir*Jl*tt- 



PS. 

Tffi^=if "ft^a^" mm 720. a— Mg^rAs*. 
mm 700 4>»Afl<j#Raw. *jwmt -»srtt-»*»" mm ™. 

fcXTOHEflHtt' IMx "S^SItrm" MS 760. 

#ktiraitf*!a 700 ^ajAW^w. 

«*a*«o(W«ttjB. iMf "aawre" «g 770. *n* 
«*ffiawK. r±m "&nffl&" mm 720 tt#£&ttttaauH 



RtPWft. MililSffi "SKAT (B 5) RT3l«tfeW. 

jBJ*jei±TH^PR-, 780 i«R 

790 4Mfcld "«fcfHt*«""»Hi 710, UrilBttettttS. » 

a «fcS*r#" fc« 715, mflE 

s 19 ttmBAwafttts^aiu*- *nin*# 
^j^ha" 730^ u mw n m& 740 r - jft^sa*" «s 750, 

+, "m^tm" M8 760 #s m &mm* m 740 ^1. 

9. W«HBttJEai 

at c^tm 40° > > «^aiwrfi*ttit/B*tt+^«*^r"* 

B«JC j e»MlW^«H»A (i£*nx/Y> x/Y/z. R/©> x/R/e*) . 



#J ."aS^tffiFft-lOx, Hffi**=200X200**, 64fe" . 

B 20 805 ft^SttS^ 800, ^/S^ Wfil 

i±*ft*T«»ttW*««M«*- *EW* 807 ±, M^BB! 810 
^B^fs] 820o ^S^fcB^E 830 Ah, MIST B »**B*M* «40 *h» 
850 ft, M**^3^ft* 860 Ah. WMMfl** 870 

m^m^m^m^^-^/m^mm^mmm^, n& sso 
Aha^Wo ^wl 880 ^sran 805 ttOT«B&«*ffl.tt*«. 

i s i0o =^«MifflHw*«*^— «*«i*fi*# 

800 ±WMffi»«. 890 ±»^B^a*«tt#RR« <*> w 895 * 
*MT*B*U WW^BAWBWt^Effl^ft* <s«i|fc3tt> ±- 

B^ftatt^fw^a^JBttH^**"****""*- ^ # 



tt«c. 

1996 ^ 3 n 14 0 Labun PCT 
W096/08105 ^^3T^#^@^Wffi^P^0^o 

B*. -*PK****«t * 1995 ^ 1 ^ 24 Q«» Martin #AM* 
g^J-t 5, 384, 588 «fJff^?Ftt. r&«a 

<***ao ^«fe9E®KMMa 104 eg 1-3) . mmmn 235 

(® 9B) * B«NrW£*l 272. 274. 276. 278. 280 (B 10) - 
JH 120. 125 (B8B) **36«^**302. 304. 306. 308. 310 CB 
10) ±. 

w«*a^«i^«afflHMa 104 cb 1-3) . 

ttJ^P 235 C® 9B) . @<|f 272. 274. 276. 278. 280 CB 10) . 

il^M 120. 125 C® 8B) BMSJS^*** 302. 304. 306. 308. 310 

cm io) ±. 

alil^lffi^^Jfc^I 1996 ^ 9 H 24 Hendricks ^AH@ 



i?m 5,559,549 ^TttfflUW^+'Cp 1000. ^*&S$iJ^ 1020. 

to*§mM$t &#imt*m 1030 ww^iiii. 

B 21 900 JfiMfl Hendricks #Altt'549 ^ 

«ttJiffljK*9io3in»S!Sffffl. ^^e*»«tt**iraLB*u 
raaiu *a£6»Mn;ttB*u ff«s6a**s* 

Hendricks *AW549 910 

^#*aasaawi 104 ns^pa* 92o.*aar*n- 

* 930. *gTt-##l 184 tt^ai±/ffi«»»*ffl«. 940, #S»*W 
120|flB&950. *&Mttl40«|«filB*960. *&a«Wl25Wffl 

* 970 i^fcg/S/*^ (BP 302) 980 #53l*& Hendricks ^ A 
ffjlffij'549 3iftB*<»W*»#+'0 1000. 
.if 1010. %S55Jk^ 1020. Hendricks ^AW^J'549 tfitilMQ 

* 1030«iR. 

&Wb. HMfc+'fr iooo. JIM 1010. 1020 i?#U3f£M 

1030 ^#31»*«W*afc«ttH»Wi6*. 5&£#il«Mtr 

■^rafiStf-iwi 184. .m&m.mm 120 c^*wtt 130) . mm&in 

m 125^ffl^»*» <BP 302) gift. 

»i«!fflifrMEJfctt Hendricks ^AW*H^*I 5,600,573 £JF 
7fft#I^W^4"^. i*-aMfc+'MT*ttB 21 +ff«» 
|$fN4"i> lOOOo 



3£» n 1994 ¥ 12 £ 2 B«*W«B***W*»*-* 08/352,205 
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